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INTRODUCTION INTRUSIVE ROCKS
The San Sebastian quadrangle is divided into two con- The Concepcidn and, to a lesser extent, the Rio Blanco QUESTIONABLE FAULT CONTACT
tiguous geologic domains representing distinct periods in Formations have been intruded by small diorite and quartz Qal
the development of Puerto Rico: 1) folded, faulted and diorite bodies ranging in size from dikes a few meters or g
weakly metamorphosed volcanogenic rocks representing more across to stocks nearly a kilometer across. In the east- E J Alluvium of g
orogenic activity during Late Cretaceous-early Tertiary ern part of the Concepcion Formation, these igneous bod- S Gravel, sand, silt and cf“% fcludina "jifge colilibes “ﬁ § Rio Blaneo Formati 0
' L. L . . . : o boulders of older volcaniclastic, sedimentary a - ) io Blanco Formation w
time, anq 2) very gently dlppmg_, wca}dy deformed to unde ies appear to have a close spatial (z_md possnb!y genetic) re igneous rock; restricted to deposits in stream chan- Alluvial-fan deposits § Kbb, Pale-green to dark-green, yellowish-green, and purple, massive lapilli )
formed limestones and epiclastic sedimentary l’OCkS.‘ repre- latnonsh:p}o the lava flows. Chen:‘lcal analys.ls of one lava . nels and two lowest terraces; usually flooded at least Unconsolidated gravel, sand, silt and clay deposited S tuff and tuff-breccia; porphyritic dikes and some flow breceia occur <
senting a period of relative orogenic quiescence during the flow (or dike?) from the Concepcion Formation showed a & | annually by ephemsral streams with sieep grades § loanlly. Massive dark clinopyrozene-bearing lamﬂﬁm am: pm@}; E
] i i 1¢ ] ’ i - 2 ' clase-rich lava flows occur near top of the formation. agioclase-ric o
late Oligocene gnd'MlocepT. The middle Terl:mry rgctl:s !uglh ?ogtcrt of NngO (6};’, perccnt)l. but‘ th‘lS mbay not bf: typ o - . 5 e B s | x
have been studied in the field b){ the present aut ors and by ical of the lavas. Often the textural variation between intru- ° : KB e, b ENiohobadaod, Sountly foatia wolsands xdidine; ai
W. H. Monroe, but no extensive laboratory studies have sive bodies and lava flows in this area is so erratic that, o3 : = stone, and shale
been carr‘led out. The v'olcanoger.uc rocks, however, ha\lie ;ouple_:d vgltg.poor fexposlure, it is not practical to map the s bkt s el S E INTRUSIVE ROCKS
been subjected to consnc!crablfe flelc_l angl laboratory work, intrusive bodies separately. _ ' . _ < Unconsolidated gravel, sand, silt, and clay, including £ &
and most of the following discussion is concentrated on The mineralogy of the intrusive bodies consists essentially '3 large cobbles and boulders of older volcaniclastic and Z
g ¢ b 3 4 ; g
these rocks. of plagioclase, hornblende and, rarely, clinopyroxene. Pla- ¥g igneous rock; restricted to third and fourth terraces 2 o
: : E : . 2 2 : - Ny above present stream channels; probably covered by = w >~
We wish to thank Emile A. Pessagno, Jr., Geosciences gioclase (andesine) is the predominant primary mineral, NS TP R Tlsois wh ATl o s ity :§ E ‘ &
Division, Graduate Research Center, Dallas, Texas, and and is moderately to strongly altered. The hornblende is = 20 to 100 years; higher parts lightly to moderately & 5 g* Ti, Darkwgrem to grées po;;phyg‘;ﬁticdd'iorite f’f&‘fﬁ?‘-’gi"aﬁ&’ﬁ?ﬁ?ﬂ; me(;;i.:;:e <
3 1 1 H -quartz (2 2
K. N. Sachs, Jr., U.S. Geological Survey, for dating Fora- colorless to pale green and may be in part an alteration g 3:::2:::{?.&32339‘&&:?; have a core of deeply o [g g;‘:;:zm:quwl:a;ﬁ:;yéz '}:hfugiv: bt i Aot i) ¢ E
minifera from several formations in the San Sebastian product of primary hornblende or pyroxene. Clinopyrox- %4 of the Concepcién Formation (Tcl)frequently change texture rapidly E
quadrangle. Thanks are also extended to Rigoberto Rey- ene, however, has been observed only in one small plug K . ) over short distances, and distinguishing between porphyritic lava flows
. " " - st s . . [ Landslide deposits and porphyritic intrusive rocks becomes impractible
noso, formerly resident geologist with Bear Creek Mining within the Rio Blanco Formation. Secondary minerals of 5 ettt et ol s s Eeilh e Ftrarice slny bering clinanivocens And Rornblenils
Company in Lares, Puerto Rico, who gave freely of his time the intrusive bodies include epidote, chlorite, calcite and 60 000 _ ’;ﬁ:ﬂ”ﬁ: of';i;eszfx’:’w"m 0_2’; gm loma; vestricted to
in discussing the many problems encountered in the field. rarely, prehnite. Pyrite and magnetite are common access- METERS Older terrace deposits slopes below cuestas of Lares Limestone
ories, but within the general area of Barrio Purisima Con- Unconsolidated gravel, sand, silt and clay, including
10 i i i he large cobbles and boulders of older volcaniclastic and
STRATIGRAPHY AND MINERALOGY OF FepCIQH, pyn.te (-)ften OCCl,”S dlsseml,llnate-d lhrouglll'lm;t : d igneous rock; restricted to fifth and sixth terraces Zone of disturbed beds
VOLCANOGENIC ROCKS lliltI‘uS}iVC bodies in largcr amounts than is generally loun above present stream channels; original surface much
iati indivi i elsewnere. modified by erosion, and probably not covered by
h Tht;generail-chzga_ctenstlcsdoi ll;e Ilndl;']ldua:g(;{srgzll::; s highest floods in current river regimen; usually - Co tat?:t —F———-
ave been outlined in some detail elsewhere 2 deeply weathered > »
Tobisch, 1967; Mclntyre and others, 1970), and only certain TECTONIC STRUCTURES ~ ; 1< Long dashed where a,pprpflimziei'y Lo._:at:i, short da,z;::ed where inferred
; . 2 Y -
noteworthy aspects of the volcanogenic rocks will be dis- The middle Tertiary formations (Rio Guatemala Group) < E queried where exis neerta
cussed here. _ ) o strike east and dip 5° to 8° to the north. These rocks appear < i = g R i
~ The volcanogenic rocks in the qgadrangle are dwndc’d to be little deformed, although there is some evidence that a s 8 i torinos depsalis g Fault
into two parts separated by the Anasco fault. The Rio faulting may offset the Lares Limestone in the Rio Guate- $3 Sy g ORI fp o 6 om thicl:)ifgravel sand. silt 5 Long dashed where approzimately located, short dashed where inferred,
Blanco Formation and Concepcion Formation (Mclntyre mala north of San Sebastian (W. H. Monroe, 1967, written 03 TSR i sty nchidéng Lavys sobhlesanit bouldersafalder e queried where existence uncertain. U, upthrown side; D, downthrown
and others, 1970) lie south of the fault; the Mal Paso, Rio commun.) and in the Rio Guajataca northwest of Lares: 83 = volcaniclastic and igneous rock; restricted to areas o side. Arrows show relative horizontal movement
Culebrinas (Mclntyre and others, 1970), Milagros, and minor faulting occurs elsewhere. The extraordinary topo- ox kigher than Qt, along river valleys and to b'fo-ad o
s . . . e 5 . . 5 dn S0 ridge tops; much eroded and deeply weathered; in- o P [ -
Matilde Formations (Nelson and Tobisch, 1967) lie to the graphic lineations in the Lares Limestone (note the distinct : cludes extensive beds and lenses of white, gray, red or < o v :
north. Rocks south of the fault range in age from Late Cre- geomorphic features north of Lares: see Monroe, 1964, p. \ L mottiad-oolores clay to 3o Hhack ‘E Anticline
taceous to early Tertiary (Eocene), and are characterized by B126-B129) that strike northwest and, to a lesser degree, comeom x Dhassicg cresiiny iundl EHEEH L FRE: ~ITRoE NS
incipient greenschist facies metamorphism: those to the northeast are noteworthy. It is possible that the principal ) F approximately located, queried where existence uncertain
north are early Tertiary in age and are characterized by in- structural directions of the underlying volcanogenic rocks, [
cipient zeolite facies metamorphism. which also trend northwest with subordinate northeast di-
Concepcion and Rio Blanco Formations.—The Con- rections, have influenced the directions of joint pattern for- , y 2 2
cepcion Formation is characterized by lava flows and thin- mation in the limestone (compare Hodgson, 1965). '
bedded volcaniclastic sedimentary rocks. The Rio Blanco The Upper Cretaceous and lower Tertiary rocks have a s & —— d?rﬁg;:,eof e Tocriainshane
Formation consists chiefly of massive tuff-breccia and la- general northwest strike and their dip is generally north = = ammfm’:;gy ) w}m{’e egaime b g
pllll_ t-u”' Both formations sreandesitic to dacitic in com- (south of the Anasco fault) or south (north of the Anasco - S P Te, Caleareous elay and chalk; contains scattered beds of soft limestone
. . , . 8 B )
position. fault), as shown in section B-B’'. The Rio Blanco, the east- 3 g ) in eastern part of quadrangle; upper 70 m not exposed in quadrangle;
The rocks have been recrystallized, and primary textures ern part of the Concepcion, and the Milagros Formations 3 s, mazimum thickness for formation in quadrangle is 270 m s = L @
d mi | all dified t i tent. Pla- i icati i 5 = Tcg, Guajataca Member (5-80 m) reddish brown clay; compact sand, com- -
ap minerals are generatly mo_ HeRss g NEraktont. . do not show much structural (tectonic) complication. This posed of medium-grained quartz and grains of voleanic rock; some sandy Inclined Overturned Vertical Horizontal
gioclase, hornblende, and clinopyroxene are the typical may be due to the sluggish response of the massive forma- gravel; only basal 10 m exposed in Barrio Aibonito; thins to 5 m at east Strike and dip of beds
i i i i - 1 1 1 o edge of quadrangle
primary minerals in rocks of both formations. The pro tions to internal deformation, as well as to the lack of mark U R e WBiniier i) B paiiimslocenras:
portions of these minerals vary greatly, but plagioclase, er horizons to record the deformation. On the other hand, 50 20" vained [inestons 2010 10 o thick interbedded unth white to:pale-
along with optically unresolvable material, is generally dom- the thin-bedded rocks in the western part of the Concepcion, vellow chalk and calcareous clay; (;: base is ,_waﬂg co:m;wm bzed of 40 P
inant and forms the bulk of the rock._ Plagioclase ranges Mal Paso and Rio Culebrinas Formations show consider- Eﬁ?ﬁ‘if‘lﬁfﬁﬁ%;”émm‘ife?sihe“&;i}'?ﬂlﬁ?&"nﬁze”ﬁEﬁ:i’ffﬁ’dﬂﬁ In‘c"—'lined Overturned
from albite to andesine, but Commonly is altered to CpldOtC able deformation, which may be, at least in part, related to Barrin Athanito Stn!(e and dip of beds ‘
or clay minerals(?). The primary plagioclase was undoubt- movement along the Afasco fault. ) Top of beds indicated by graded bedding
ably more calcic than albite, but recrystallization has yielded The Anasco fault and its subsidiary faults are the most
the more sodic varieties. Where present, hornblende and prominent structural features in the quadrangle. They cut 65
pyroxene are also gcnerally a_ltcred to varying extent. Prin- across the strike of both Upper Cretaceous and lower Ter- R Bleelios o i it e Fliation ducaalt wotee
cipal secondary minerals which commonly make up nearly tiary formations. Evidence for apparent sense of horizontal PR, ;Sate“:fsn‘:;ew white. mearly pure lime.
half the IOCk’ include ep:dotc minerals, chlorite, calcnte, movement along the Anasco fault in the San Sebastian stone; shows brecciated texture locally, fairly wel'l to well-cemented;
o . : : : ; : : ; 25
sericite(?) and quartz. These minerals generally form pseu- quadrangle is equivocal. To the west in the Central la Plata foss'ti; comznon,tespecmluy !i;'anchvgg amcii br_zlnn ctorals an}i targe;fom- P e
i 1 i 1 minifera; basal 20 m locally sandy and silty; lenses of tan clayey, Inclined Vertical
domorpt}s after the primary minerals. Prehnite and, rarely, quadrangle, howc‘ver. the overall apparent horizontal move- B et s le1en mae Bovks Santiiin aigmimloms . nelined ertica
laumontite have also been observed. _ ment along the Anasco fault appears to be left lateral (D. H. ss proportions of silt and clay; gradational contact with San Sebastidn Strike and dip of axial plane of small fold
Mal Paso Formation.—The Mal Paso Formation occurs Mclntyre, 1967, oral commun.); a component of vertical :: For;nation. Thins from 280 m at east edge of quadrangle to 210 m at
north of the Afasco fault. It is distinguished from the other movement is also likely. The dip of the Anasco fault plane N~ west edge 7
formations north of the fault by its red-purple color as well in the San Sebastian quadrangle was determined by meas- o3 Bearing and plunge of slickenside
X : i - q g y a2 s
as by its mineralogy. Tuff breccias, lapilli tuffs and lava uring shear surfaces in the fault zone. These surfaces have a s B g
flows of the Mal Paso Formation are highly scoriaceous. consistently steep southward dip of 60° to 70° across the QU S Z .
The vesicles are commonly filled with calcite, quartz, zeo- quadrangle. The large fault just to the north has a steeper Q & = —
lite minerals(?) and bright-green celadonite(?). The tuff dip, probably between 80° and 90°. Other faults in the = £ 3 Bearing and plunge of axis of small fold
breccia and lapilli tuff are deeply weathered, and could not quadrangle appear to be essentially vertical. g = 2 Showing sense of movement of fold
be sampled for thin section analysis. Thin sections of vesic- Folding occurs on a significant scale in the Rio Cule- i < 3
ular lava flows show calcic plagioclase, however, and this brinas Formation. The folds plunge 5° to 30° to the north- E 2
evidence coupled with chemical analysis indicates the rock west in most areas, but in the general area of Quebrada Las e Direction‘ of top of beds
is a basalt. Another rock type which occurs in the Mal Paso Caiias, individual folds locally reverse their plunge, alter- 3 - Shown in section only
Formation along Highway 119, may be a lava flow, sill, or nating between northwest and southeast. If marker hori- b R
dike. It shows a porphyritic texture in thin section, with a zons were available, they would delineate elongate basins, 5 s .
groundmass of albite microlites, magnetite and (lesser) hem- domes and other culmination patterns. These doubly- < E g/ San Sebastian Formation
atite in which are set large crystals (sometimes glomeropor- plunging structures may have been formed by variations N B ._Qg Ts, Undifferentiated; poorly - to well-consolidated conglomerate, sand-
phyritic) of albite (Ao-:) and some bipyramidal crystals of in compressive strain causing the fold axes to buckle (Sitter, g Q tonesl; Ziltstoneskclay dteh;;oiits mﬁ_ im;;:;: lw;esto;w. G:';des a.;;d
. i & I . interbeds upwards into ares Limes , and rests unconformably
pr'lmary quaKLE that. show slightly .COHOde(.i crystal bounq 1964, p. 257-258; Ram.say‘ 1.962' fig. 19). ; i within the quadrangle on irregular, eroded surface of lower Tertiary
aries. Accessory minerals are calcite, apatite and rare epi- One of the more enigmatic structures occurs between the lCl) volcaniclastic and igneous rock. Generally grades from course, highly-
dote. This rock has some mineralogical, textural, and chem- Mal Paso Formation and the large anticline to the north. =i weamgrleciomd ;x:g;:z;d material :Lnea; bt;gett(;gn;rgcrche;%:ﬂ?dtwd
e . . . . . . 8 area
ical (8'2 Refccnt Na20) chaxactesisties ;of & quartz ke-rato- The Stru?lure ES deﬁ'ned.by_a zone Of-dlSturbance m— which o TsTI’:kE;:zaung’:ffto dafkgf:g:%m:uge lgmestone; cgntaina much silt
phyre (Williams and others, 1955), and may be genetically the bedding orientation is highly erratic over short distance, | ~ and clay; restricted to lenses at top of San Sebastidn Formation
related to chemically similar lavas and dikes found in the and by graded bedding with tops toward the center of the d Tst, Tan or brown sandstone and siltstone; in widespread beds in middle
¥ H ) : > portion of formation; up to 50 m thick
Concepcidon Formation. . ' disturbed zone on both sides. These facts suggest that the : Tscr, Brown, red or mottled red and green clay; makes up most of the
Rio Culebrinas, Milagros and Matilde Formations.— structure is an overturned syncline which may have sus- U—s‘ stratigraphic thickness of the San Sebast:zn g‘;rngzw; " _
The Rio Culebrinas, Milagros and Matilde Formations tained a certain amount of rupture parallel to its axial plane L Tsicc:‘tg':ie(:';rt;o;:;filoiy;ﬁtlﬁa;?-:apart of the San Sebastiin Formation
consist of thin-bedded tuffs and fine- to .medium-grained in such a way that the movement was distributed over a wide :3 Tsca, Siliceous conglomerate, mostly pebbles and cobbles of chert and
volcanic sandstones and massive tuff breccias. Lava flows disturbed zone. The syncline is nearly isoclinal in the east ’gg quagiz - " B———— ke g g
arenotcommon. (section B-B'), but grades to a tight style toward the west = gs sm;peru;zr;g;v;yoﬁczze; ne e::;% siltstone; in lenses in the middle a
These rocks are typically andestic to dacitic in composi- (section A-A'). In the Central la Plata quadrangle, the g = Tsg, Gray sandstone and siltstone; in lenses in the middle portion of the
tion. They contain plagioclase (commonly calcic labrador- structure reverts to a normal upright syncline and has an formation _
1 I i i h blende tyle(D.H. Mclnt 1967 | commun.) Tscc, Clay with chert pebbles; clay usually white, but other colors at
ite, but rangm.g fl'OlTl. andesine to bytpwmte), orn_ ende, openstyle - Hvielntyre, »oralc un.). some localities; widespread lenses up to 2 m thick, pebbles up to 5 cm
and pyroxene in varying amounts. Primary quartz is rela- in diameter . _ =
tively common in the Rio Culebrinas Formation, but is Tsj%v:;m?:f:;e and light-gray clay; in lenses about 5 m thick, near base of 9(:
found only in sparse amounts in the Milagros and Matilde Tsc, Tan sandstone and conglomerate; in lenses in lower portion of for- b
Formations. Many of the thin-bedded tuffs in the Rio . mgt@;n, btut abcige andubettgt; 30?:& tha; ;he &asal ;_onfii(‘)rm;qte " x
1 1 i 1 scb, Basal conglomerate, with co s and boulders of o sedimentary w
Culebrinas Formation contain crystal l'ragm_ents of_ p_lag10- g o v b g A s iy, s e 71 I
clase, roxene and hornblende, along with lapllll-SlZCd generally present; usually deeply weathered; up to 50 m thick
py L
fragments of plagioclase- , hornblende- , or pyroxene-bear- L
ing porphyry. Optically unidentifiable fragments, and rarely i UNCONFORMITY
pumice, are other rock constituents. The plagioclase in the
rocks is commonly slightly to moderately altered to clay REFERENCES CITED -
minerals(?). The pyroxene in rocks of these three formations Hodgson, R. A., 1965, Genetic and geometric relations be- 17'30" 17'30
is typically a colorless clinopyroxene; however, in the Mila- tween structures in basement and overlying sedimentary
gros Formation, especially in the breccia member, both rocks with examples from the Colorado Plateau and Wy-
orthopyroxene and clinopyroxene coexist in the same rock. oming: Am. Assoc. Petroleum Geologists Bull., v. 49, _
Secondary minerals include laumontite, heulandite, anal- no.7,p.935-949. Ris Culslian Pormutisn
cime, celadonite(?), chlorite, quartz, stilpnomelane, calcite Mattson, P. H., 1960, Geology of the Mayagiez area, Puer- Trt, I;::edominantiy b;itg:f}olgm,'tf;}mfbeﬁded,ﬁm;éo
1 ] 1 . 1cO" 1 L medium-gray crys , lapilli | volcanic sand-
and rare epldqte, which range in volume up to several per to Rico: Geol. Soc. America Bull., v. 7I,‘no. 3,p. 319-362. o o o 1 b e 8
cent from specimen to specimen. Mclntyre, D. H., Aaron, J. M., and Tobisch, O. T., 1970, amounts of tuffaceous shale and crystal-lithic tuff;
Age.—A limestone lens from the Rio Blanco Formation Cretaceous and lower Tertiary stratigraphy in northwest- subordinate amounts of brown to grayish, massive Milagros Formation
1 1 iieci 1 1co- tuff-breccia and some massive crystal or lapilli tuff Undivided: b I 7
located in the bed of the Rio Mayagiiecillo approximately ern Puerto Rico: U.S. Geol. Survey Bull. 1294-D, 16 p. R T e ity Tinivi, Dndevided: broses to g"“yr.m“f‘m.’g."ff reccia,
50-75 meters south of the quadrangle boundary yielded Monroe, E. H., 1964, The zanjon, a solution feature of - tuff-breccia; lesser amounts of brown to gray mas- i’:ﬁfﬁfaf;e" an}fyg{ggﬂ;;&’;ﬁggﬁv;gﬁs et
poorly preserved specimens of Pseudorbitoides sp., which karst topography in Puerto Rico: U.S. Geol. Survey Prof. ?Z‘;’Z ‘;’Q’:J,ﬁ‘fﬁﬁﬁf‘;ﬂﬁ?;:;ﬁ erystal tuff and rare itk pymupﬂ“e’ ""mm L, Rewid oe-benute and
isa Late Cretaceous fossil (K. N. Sachs, Jr.., 1967, orgl com- Paper 501-B,p.B 126-_8129. . To1; Tntechedded Barke gway To wilNote o v lasastine, ::;;s:o};;n-bedded (in part pumiceous) volcanie
mun.: see also Mattson, 1960). No recognizable fossils were Nelson, A. E., and .TOblSCh, O.T., 1967, The Matilde and gray to brown volcanic siltstone e e mbers wredeminesiii Hrewn lo-aray
found in the Concepcion Formation. To the west in the Milagros Formations of early Tertiary age in northwest Trf’.u(:ﬁﬁeg?}r:gg.anﬁr:ﬁ:ﬂrzz?&tﬂeﬂmycmiz-o;gzé tuff-breccia with lesser amounts of lapilli tuff
Central la Plata quadrangle, however, the Concepcion Puerto Rico, in Cohee, G. V., West, W. S., and Wilkie, » Foh gl ki Tmb:égw,wgmg thin-bedded (pumiceous) volcanic
% . . . . - ’ 3 a 8 g
Formation conformably underlies the Mal Paso Formation L.C., Changes in stratigraphic nomenclature by the U.S. Trc, Same rock type as Trg but down section from the Tmal;t. Massive lapilli tuff
(Mclntyre and others, 1970). Since the base of the Mal Paso Geological Survey, 1966: U.S. Geol. Survey Bull. Gaucio Member Tmbl, Conglomeratic tuff-breccia containing rounded
is interleaved with the top of the Concepcion, and is middle 1254-A,p. A19-A23. (?:;ul;fe:—h:e)t{rggr:;n;scg:;lamoclase and pyroxene
Eocene (Mclntyre and others, 1970), the Concepcion For- Ramsay, J. G., 1962, The geometry and mechanics of for- N porphyry up
mation is surely no older than Eocene. mation of “‘similar’” type folds: Jour. Geology, v. 70, [
All the formations north of the Anasco fault are early p.309-327. gg
Tertiary in age. Fossils from the Matilde, Rio Culebrinas Sitter, L. U. de, 1964, Structural geology: New York, =
and Mal Paso Formations yield a middle Eocene age (Mcln- McGraw-Hill, 551 p. B Jatilde Formation
tyre and others, 1970). The Milagros Formation, which lies Williams, Howel, Turner, F. J., and Gilbert, C. M., 1955, ss g ) Greenish-gray, thin-bedded tuffaceous sandstone, silt-
between the Rio Culebrinas and Matilde Formations, is Petrography: San Francisco, W. H. Freeman and Com- :12 g s:‘:g ta;:rg;::::;;amounts of massive dark gray to
most probably also middle Eocene. pany, 406 p. b g
Xx
Mal Paso Formation
mo
- Purple to red-purple to red to green massive pumiceous
tuff-breccia, pumiceous lapilli tuff, (tuffaceous?)
shale and siltstone, and red to purple amygdaloidal
lava; lesser amounts of gray, porphyritic rock which
may represent sills or dikes (or lava flows). Minor
amounts of bright green to red-purple, thin to medium-
46000 bedded tuffaceous sedimentary rock
MET
. BREAK IN SEQUENCE
677000 ATLANTIC . OCEAN p—— = .
Concepeién Formation
18°30’
] ; Tcl, Gray or pale-green to brown (weathered) porphy-
seq) | sés L hg':‘:t o W ad E ritic to nearly equigranular plagioclase lava, some-
3 X 1 37;\“ s 2 times pyrite-bearing, (some dikes and larger intrusive
1 ! '3 BULL ‘EULL } ! I 3 ‘ o bodies have been distinguished from lava flows, but
SR, 525 | 400 |122ic Luse—) 473 | Soa{[a79] 8 many small intrusive bodies closely related to lava
. 3 v Oy I h ith subordinate amounts
H (« /{ are not shown on map), with subordinate amoun
i {issd| s 536 Pige ?3;6 s0 of dark-green to black clinopyroxene-bearing lava
; x2 Sflows; tuff-breccia and lapilli tuff occur in lower
; 1 1 0o parts of the formation. Minor silicic and/or limo-
== l\ ] 335 [ a1 :fl nitic alteration present locally
1800 == Ws Tcs, Green to greenish-gray, thin-bedded lapilli tuff,
W\}“y me.{l\v/\f S voleanic sandstone, siltstone and some (twffaceous?)
CARIEBEAN, o 337 T o | sE4 S()o) calcareous shale, all types commonly bearing pyrite;
o lesser amounts of interbedded grayish, porphyritic
(.:- 1‘0 io 310 _4]0_ 510 KILOMETERS E% plagioclase-rich lava flows (possibly dikes, in part);
0 18 20 30 40 50 MILES - tuff-breccia_(bearing epidote-rich blocks) and lapilli
INDEX TO GEOLOGIC MAPPING IN PUERTO RICO L tuffs occur in lower parts of the formation J
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